A 60-year-old Caucasian female nonsmoker presented with a fiveyear history of progressive exertional dyspnea associated with chronic cough. Examination revealed moderate dysphonia and a highpitched monophonic wheeze in the anterior chest. The pulmonic component of the second heart sound was intensified, with no third right ventricular heart sound. There was no sign of decompensated right ventricular failure in the physical examination. The patient denied chest pain, palpitation or syncopal episode. She did not experience symptoms or recent changes in her skin, vision, gastrointestinal or musculoskeletal systems. Social, occupational and family history were unremarkable.
Pulmonary function testing showed mild obstruction (forced expiratory volume in 1 s [FEV 1 ] 64% of predicted) with reduced diffusing capacity for carbon monoxide (DLCO, 56% predicted). An echocardiogram revealed normal left ventricular systolic function with no regional wall motion abnormality and mild right ventricular enlargement with pulmonary hypertension (estimated right ventricular systolic pressure 54 mmHg). A computed tomography (CT) scan of the chest showed innumerable bilateral inflammatory pulmonary nodules with a bronchovascular distribution, and a mediastinal and hilar infiltrative process with calcified lymphadenopathy (especially stations 10, 11 and 12) leading to narrowing of lobar bronchi and pulmonary arteries ( Figure 1) . A ventilation/perfusion lung scan demonstrated significantly decreased perfusion to the left lung (11%) and equal lung ventilation bilaterally.
Differential diagnosis included idiopathic mediastinal fibrosis, diffuse granulomatous disease and infection. Bronchoscopy showed significant narrowing of the bilateral bronchi with mucosal thickening and multiple nodules. Attempts to biopsy bronchial mucosa caused significant bleeding and the procedure was halted. Bronchial washings returned negative for bacterial, mycobacterial and fungal culture. Right heart catheterization with pulmonary angiogram was performed to assess pulmonary hypertension and the perfusion defect in the ventilation/perfusion scan. It demonstrated a mean pulmonary arterial pressure of 26 mmHg with stenosis of bilateral pulmonary arteries, especially the left lower lobe pulmonary artery. Balloon angioplasty of the left lower lobe pulmonary artery was performed with mild improvement in calibre (Figure 2) . A repeat angiogram was scheduled for further dilation and possible stent placement.
The patient returned to the clinic two months later with worsening hoarseness and no improvement of her dyspnea. A CT scan of the clinico-pathologic conferenceS ©2013 Pulsus Group Inc. All rights reserved The present report describes a 60-year-old Caucasian woman who presented with progressive dyspnea, cough and wheeze. A computed tomography scan of the chest showed innumerable bilateral inflammatory pulmonary nodules with bronchovascular distribution and a mediastinal and hilar infiltrative process with calcified lymphadenopathy leading to narrowing of lobar bronchi and pulmonary arteries. An echocardiogram revealed pulmonary hypertension. Bronchoscopy showed left vocal cord paralysis and significant narrowing of the bilateral bronchi with mucosal thickening and multiple nodules. Transbronchial biopsy was compatible with sarcoidosis. Despite balloon angioplasty of the left lower lobe and pulmonary artery, and medical therapy with oral corticosteroids, her symptoms did not significantly improve. To the authors' knowledge, the present report describes the first case of pulmonary sarcoidosis resulting in major airway, vascular and nerve compromise due to compressive lymphadenopathy and suspected concurrent granulomatous infiltration. Its presentation mimicked idiopathic mediastinal fibrosis. chest was essentially unchanged. She declined pulmonary angioplasty. A repeat bronchoscopy showed left vocal cord paralysis and similar abnormalities noted in the previous bronchoscopy. Microbiology on bronchial washing returned normal. Transbronchial biopsy of the right upper and lower middle lobes showed non-necrotizing granulomatous inflammation. Special stains were negative for micoorganisms. The morphological features were compatible with sarcoidosis ( Figure 3) . The patient was started on prednisone 40 mg daily. Her dyspnea and hoarseness partially improved and the prednisone dosage was gradually decreased. Unfortunately, her symptoms did not significantly improve with two years of corticosteroid therapy. Repeat pulmonary function testing demonstrated mild obstruction (FEV 1 61% predicted) and decrease in diffusing capacity (DLCO 58% predicated). A ventilation/ perfusion lung scan showed slightly improved perfusion to the left lung (27%). Hydroxychloroquine was added to the corticosteroid therapy.
DiSCUSSion
Sarcoidosis is a multisystem idiopathic granulomatous disease of unknown etiology. Granuloma in sarcoidosis is characterized by epithelioid histiocytes and multinucleate giant cells with interspersed CD4 + lymphocytes (1) . Pulmonary manifestation is very common and the lungs are affected in >90% of patients with sarcoidosis (1). In our case, the patient's respiratory symptoms were attributed to multiple mechanisms.
First, diffuse granulomatous inflammation and narrowing of the major bronchi were considered to be major contributors to her cough and dyspnea. Inflammation of the airway mucosa presents as mucosal edema, erythema and granulomatous nodule formation. Cough is usually the main symptom; inflammation itself seldom produces significant obstructive or airway dysfunction (2) . Although major airway compression or narrowing due to sarcoidosis is uncommon, it can cause disabling inspiratory and expiratory airflow limitation (3). A previous study reported only 18 of 2500 patients with sarcoidosis demonstrating bronchial stenosis (3). Proposed mechanisms include the direct pressure or spread of granulomatous process from the enlarged lymph nodes to the bronchi, in addition to the endobronchial occlusion caused by mucosal inflammation and sarcoid granulomas spreading in the submucosa (3). These two mechanisms are not mutually exclusive and can occur simultaneously (3), as demonstrated in our case with CT scan and bronchoscopy.
Second, compression of pulmonary arteries due to pulmonary hypertension and subsequent perfusion mismatch likely had a significant impact on her respiratory status. Previous studies have reported a prevalence of SAPH ranging from 6% to 28%, and is higher in advanced sarcoidosis requiring lung transplantation. Proposed mechanisms include granulomatous arteriovenopathy, pulmonary veno-occlusive disease, external compression of the pulmonary vessels by enlarged mediastinal lymph nodes or fibrosis, hypoxemia-induced vasoconstriction, pulmonary vascular remodelling and myocardial dysfunction (4) . In the present case, no findings suggestive of granulomatous arteriovenopathy, venous occlusion or vascular remodelling were detected on the transbronchial biopsy specimen and no myocardial dysfunction was apparent in echocardiography. Therefore, external compression of the pulmonary vessels was deemed to be a major cause of pulmonary hypertension. Although a balloon angioplasty of the pulmonary artery was not successful in the present case, a previous report of two cases described successful stenting and hemodynamic improvement in pulmonary artery stenosis due to sarcoidosis-related mediastinal fibrosis (5) . Both patients were diagnosed with stage 1 pulmonary sarcoidosis and later presented with pulmonary hypertension secondary to external compression of the pulmonary arteries by enlarged lymphadenopathy. While corticosteroids are commonly used, treatment strategies for SAPH have not yet been established. One case series indicated that a trial with epoprostenol improved the pulmonary vascular resistance and WHO classification in patients with SAPH (6).
Third, left vocal cord paralysis resulted in hoarseness and may have contributed to dyspnea on exertion. Approximately 10 cases of vocal cord paralysis due to sarcoidosis have been reported in the literature. They are caused by compressive lymphadenopathy with or without polyneuritis (7) . The majority of these cases were unilateral left vocal cord paralysis, likely because of the unique intrathoracic course of the left recurrent laryngeal nerve as it passes around the arch of the aorta where the pathological lymphadenopathy is frequently located, as demonstrated in our case. However, bilateral vocal cord paralysis has been reported (7, 8) .
ConCLUSionS
To our knowledge, the present report describes the first case of pulmonary sarcoidosis resulting in major airway, vascular and nerve compromise due to compressive lymphadenopathy and suspected concurrent granulomatous infiltration. Its presentation mimicked idiopathic mediastinal fibrosis. Sarcoidosis can affect major intrathoracic structures and cause a significant decline in a patient's respiratory status.
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